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CHAPTER 


U SING GRAPHICAL SYSTEMS 
WITH LINUX 


After reading this chapter and completing the exerdses, 
you will be able to: 

¢ Discuss concepts related to the X Window System 

Install and configure the X Window System 

Start up and use the most popular graphical interfaces on Linux 

+ Use a graphical login 


n the previous chapter you learned basic commands for working with the 

Linux file sytem.You also learned how to manage software packages and make 
modifications to the Linux kernel by using kernel modules or by recompiling the 
Linux kernel. In addition, you learned how a Linux system is initialized through 
a series of scripts that are started by the init program. 


In this chapter you will learn how to work with a graphical environment in 
Linux and how to configure access to graphics hardware.You will also practice 
using the mos popular graphical interfaces available for Linux. In addition, you 
will learn how to set up a graphical login screen so that the users on a Linux 
sytem can work continuougy in a graphical environment. 


LEARNING ABOUT THE X WINDOW SYSTEM 


W hen you installed Linux in Chapter 3, you attempted to configure the X Window System, 
the graphical system in Linux that is often called, simply, X . Because the graphical system can 
be challenging to configure, you may need the additional information provided in this chap- 
ter to successfully set up the graphical environment. Before exploring additional configura- 
tion details, however, you should take amoment to become familiar with the history of the 
X Window System. 
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A Brief History of X 


The rise of graphical environments on computer systems began in the early 1980s.T he seeds 
of this trend were planted at the Palo Alto R esearch Center of X erox Corporation, where 
researchers did the earliest work on graphical user interfaces (GU Is) and devices for interact- 
ing with them (including the mouse). But X erox was not the company that made GU Is pop- 
ular.T hat honor fell to three different groups, each working independently toward the goal of 
making its computer system easer to use. The first GU! to be made widely available was an 
early version of W indows from M icrosoft— W indows 1.0. H owever, this version and the later 
version, W indows 2.0, were not functional enough to be anything more than technological 
curiosties. Conversely, the A pple M acintosh, which began shipping in 1984, made full use of 
GU I technology, such as menus and dialog boxes, all within a functional and stable environ- 
ment. At M icrosoft, developers continued working on versons of Windows until, by the 3.1 
release, the product was functional and stable enough to gather a following in the market. 


The third group working on graphical environments was made up of developers bent on cre- 
ating a useful GU I for UN IX .At the time W indows was establishing its place in the market 
(the mid- 1980s), U N IX had already been in widespread use for years.To make the operating 
system easier to use and to encourage the development of graphical standards, people at the 
M assachusetts I nstitute of Technology (M IT ) and Digital Equipment C orporation (D EC, now 
part of Compaq Computer Corporation) began working together on a graphical environ- 
ment for UNIX .T his development process was initially dubbed Project Athena. T he new 
graphical environment was eventually called the X Window System, with the assumption that 
X would be replaced with something more descriptive. But the X appellation stuck and is 
used to this day. 


The X Window System, or X , asit is commonly known, was released as public domain sft- 
ware in 1985.T his allowed many U N IX vendorsto begin creating products based on X , and 
it rapidly became the default graphical sytem for the entire UNIX market.The GPL (the 
license under which Linux was released) was not developed by R ichard Stallman of the Free 
Software Foundation until 1992, so X was released under a different legal arrangement. By 
placing the software in the public domain, the developers (MIT and DEC) gave up their 
copyright to the software, leaving all others free to create derivative works and copyright 
them.T he result was a somewhat fragmented market, in which users could choose from var- 
ious graphical systems based on X . Because the UNIX market was already fragmented and 
did not rely on the mass-market economies that are associated with computers today, the 
availability of many varieties of X was not considered problematic. 


In 1988 the O pen Software Foundation, or O SF, took over work on the development pro- 
ject (Athena) that created new versions of X .T he not-for- profit O SF (now called the O pen 
Group) continues to maintain X to this day. Because X is public domain software, however, 
the source code is available to anyone, much like the source code to the Linux kernel or the 
GNU utilities Figure 5-1 shows the O pen Group’sWeb Ste, at www.opengroup.org, where you 
can find more information about X . For additional background, vist www.x.org. 
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Figure 5-1 The Open Group’s Web site 


As long as the Open Group controlled the core development of the X Window System as 
public domain software, there was no freely available verson of X; it was included only as 
part of expensve UNIX systems from vendors such as IBM and H ewlett- Packard. T hese 
versions of X ran on specialized hardware such as the R S/6000 and PA-RISC micro- 
processors. T he X Free86 Project was started as a nonprofit organization dedicated to creat- 
ing aversion of X that could be used on UNIX systemsrunning on Intel-based computers. 
T he X Free86 Project software was welcomed by Linux developers because it provided the 
foundation for a graphical interface similar to that used by all other U N IX -like operating 
systems. X was s00n incorporated into mog major Linux distributions You can read more 
about the X Free86 Project at www. xfree8 6. org. 


Concepts Related to X 


T he success of both the M acintosh and W indows graphical environments was made poss- 
ble by the fact that the developers of these GU Is had access to detailed information about 
video graphics hardware.To ensure sales of their products, video card manufacturers needed 
to ensure that their video cards were compatible with Windows or M acintosh software. To 
this end, manufacturers agreed to give video card specifications to the software developers. 
The developers then embedded these specifications in M acintosh and W indows software, 
thus allowing the operating systems to control the video card. 


T he developers of X took a different approach. Instead of embedded video card specifica 
tions in the operating system kernel, they employed a text-based configuration file whose 
job was to send controlling information to the video card. By adjusting the information in 
the configuration file, X could theoretically work with any video card without relying on 
information from video card manufacturers and constant updates to the X software. 
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In fact, this system worked well, and continues to work, so long as you want only the 
minimum level of functionality in your graphical display. This minimal level provides 
640 x 480 screen resolution with 256 colors. But every modern computer system is capa- 
ble of displaying 1024 x 768 screen resolution, often with millions of colors. H ence, the 
developers of X had to continue developing software to take advantage of the advanced 
features of newer graphics cards. T his process continues to this day. Few standards exist 
among video card manufacturers, who are all hard at work creating faster, more power- 
ful video cards. 


M ost of these video card manufacturers were not very forthcoming in providing specifica- 
tions to the developers at the X Free86 Project, because the largest market for video cards 
was for W indows- based PC sT his is changing, however. A s manufacturers begin to see Linux 
as a large and growing market, they are more willing to provide information to X Free86 
developers. As a result, X Free86 is in a postion to create better software for newer video 
cards, and to do it soon after the video cards are released. N ot all vendors provide this infor- 
mation, of course, but the lack of video card specifications is becoming a problem of the past 
for X Free86 developers. 


Components of the X Window System 


T he original developers of X were very insightful in the way they desgned the system, and 
that early insight has allowed X to continue as a viable technology 15 years after it was first 
released. T his desgn separates the control of the video card (the computer hardware) from 
the display of information on the screen.T he following components show the further mod- 
ularization of the parts of the X Window System design, which are incorporated into mod- 
ern Linux distributions: 


= X server: this is the program that communicates with the video card to create 
images on the screen. In software produced by the X Free86 Project, separate X 
server software packages are used for different types of video cards. For example, 
one software package, called X Free86_S3, isthe X server on computers that have 
an S3 video chip on their video cards Several default X servers can be used for 
less Specialized graphics modes For example, the monochrome,VGA, and SVGA 
graphics modes are standard on all graphics cards and are managed by X servers 
that do not rely on achip-specific X server program.T he X server alone does not 
provide any display on amonitor.A window manager (described later in this list) 
controls the X server. 


= X client: this term refers to any kind of graphical application. Essentially, a graphi- 
cal application runs in the background on a Linux computer and does not in itself 
have a direct effect on the screen display. Instead, as the application runs, it sends 
requests to the X server regarding keyboard and mouse input; the X server collects 
these messages and trandates them into images on the screen.T he windows and 
dialog boxes associated with a graphical application are the output of the X server, 
which isin turn controlled by the X client (the actual application that you are 
running).T he important point here is that X clients do not communicate directly 
with either your graphics card or your monitor.Although you might find this ter- 
minology confusing at first, you should become familiar with it so that you can 
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use the remote features of X , as described later in this section. An X client is also 
referred to as an X application. 


a Window manager: this component is a special- purpose graphical application 
(that is, a specialized X client) that controls the position and manipulation of the 
windows within a graphical user interface. O ther graphical applications (such as 
sytem administration utilities or word processors) rely on the functionality pro- 
vided by a window manager to direct how the X server displays dialog boxes and 
performs other tandard GU I operations The window manager gives the X server 
the ability to draw windows and track mouse movement % that every graphical 
application does not have to reimplement these functions At the same time, the 
window manager provides a library of functions that programmers can use when 
developing graphical applications. 


a Graphical libraries: these are collections of programming functions that an 
X client application can use to more efficiently manage the elements of a graphi- 
cal environment. 


= Desktop environment: also known as a desktop interface, this graphical appli- 
cation provides a comprehenave interface, including sytem menus, dexxtop icons, 
and the ability to easily manage files and launch applications Gnome and KDE 
are two examples of desktop environments. 


Figure 5-2 shows how these components are arranged to interact with each other.T he next 
section explains how these components are actually used in Linux. 


X client (Graphical application) 


Desktop environment (optional) 


Graphical libraries 
X server 


Video card << Hardware 


Figure 5-2 Components of the X Window System 


How X Components Interact 


When you install Linux, the installation program selects which X Free86 server to install 
based on the computer's video card. The X Free86_SVGA server may be installed, or the 
X Free86_S3 server, or another server. You can use the rpm command to install several 
X servers if you want to experiment with different servers to see which works best with 
your video card. Only one X server will be used at a time (as you will see later in the dis- 
cusson of configuration). Commercial servers from companies such as Xi Graphics 
(www.xigcom) and M etroLink (www.metrolink.com) combine X server functionality for all 
video cards into asingle X server program, so you don’t need to select among servers when 
using these products. Future releases of X Free86 will also use this Sngle-server model. 
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U nlike with M acintosh and M icrosoftW indows systems, each user of the X Window System 
is free to select the interface type he or she prefers. T his flexibility is made posable by the 
numerous window manager programs included with X, each providing a different set of 
functionality and different look and feel to the graphical environment, and requiring differ- 
ent levels of system resources and expertise to use. 


One popular Linux window manager, fvwm, is shown in Figure 5-3.W hen only the win- 
dow manager is running, you see a blank screen with a color pattern and a mouse pointer. 
(W hen you actually open a window manager, you'll see that it alone doesn't provide much 
of a display on screen, because the window manager is designed mostly to provide services 
to other programs.) Pressing a mouse button opens a menu from which you can start pro- 
grams or other functions that control the graphical environment. 
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Figure 5-3 The fvwm window manager 


A few of the window managers available for Linux are described in the following lig. 


= twm (Tad Window M anager): this is a clasic UNIX window manager that has 
been used for many years. 


= fvwm (FeebleVirtual Window M anager): developed by R obert N ation, this pro- 
gram was the most common window manager for Linux until desktop environ- 
ments became popular. It includes many of the same characteristics of twm, but it 
requires only about half the memory required to run twm.T he latest version of 
fvwm İs called fvwm2.A special verdon of fvwm known as fvwm95 is dedgned to 
emulate the W indows 95 desktop, though tools to emulate the W indows Explorer 
and other W indows features are not included with fvwm95.You can find more 
information about fvwm at www. fvwm. org. 
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= AMIwm (AmigaW indow M anager): this window manager emulates the look and 
feel of the old Amiga computers of the late 1980s, specifically the Amiga 
Workbench. 


= wm2:a minimal window manager requiring little memory and allowing little 
configuration. 


= Window Maker and AfterStep: both of these window managers smulate the 
interface of the N eX T computer. 


= mwm (M otif Window M anager): a commercial window manager commonly 
included with commercial U N IX workstations. 


m Enlightenment: this window manager, sometimes called Smply E, was based on 
fwvm2. It is used primarily as the window manager for the Gnome Dexxtop 
(which is discussed later in this chapter). 


= olwm (O penLook Window M anager): the O penLook interface style was created 
by Sun M icrosystems and is still used primarily by developers wishing to emulate 
the look and feel of aSun UNIX workstation. 


W hy would you choose one window manager over another?T he choice is a matter of per- 
sonal preference based on the appearance of the window manager and the features that it 
offers A hallmark of Linux is that it allows the flexibility to configure components (such as 
the window manager) according to your personal preferences. 


M any different graphical libraries are also available for X. For the most part, each of these 
libraries was originally created to simplify the development of a specific application.T he par- 
ticularly useful libraries were used by developers of other applications A graphical library 
consds of a few files containing programming commands that graphical applications can 
acces A graphical library isinstalled on a Linux system just like any other application (using 
an rpm command, for example). But a graphical library is not launched directly— it only 
provides tools for other applications. T he two graphical libraries that are mog widely known 
for Linux at this time are listed here: 


m The Qt library was developed by a company in N orway called Troll Tech. Q t was 
used as the foundation of the KDE Destop, which is the mog popular graphical 
environment used on Linux. (See www.kde org for more information.) KDE is 
described in more detail later in this chapter. 


=» The GTK+ library was developed by Spencer Kimball and Peter M attis at the 
U niversity of California at Berkeley as the foundation of the Gimp graphics 
application. (Gimp is a program similar to Adobe Photoshop.) Subsequently, 
GTK + was used to create the Gnome Desktop, which is the second of the two 
major graphical environments used on Linux systems today. (See www.gnome org 
for more information.) Gnome is described in more detail later in this chapter. 
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Using X Remotely 


Although X supports many features (described in the configuration sections that follow), the 
remote capabilities of X deserve special mention. W ith X , you can display graphical applica- 
tions remotely; that is, you can launch an application (an X client) on one computer, but 
specify that the application should be displayed on a different computer. For example, sup- 
pose you have WordPerfect for Linux installed on one computer (call it computer A). M any 
different users can log in to computer A and start a copy of WordPerfect at the same time 
All of the copies of WordPerfect are running on computer A, but the WordPerfect program 
appears on computers B, C, D, and % forth, where all of the users are physically located. 


Each computer (B,C, D in this example) must be running an X server program.T he X server 
receives requests from the X client (WordPerfect) to dilay windows and collect keyboard 
and mouse input. Figure 5-4 illustrates the arrangement of the X server and X client. 


(X client displ 


Displays X client 
windows 
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such as WordPerfect X server program 


-nothing heri 


Linux-based computer Network Other computer 
(A in the example) (B, C, or D in the example 


Figure 5-4 An X client running on a remote X server 


The X server used to provide the screen display for an X client can be located on any type of 
computer. For example, X server programs are available for M icrosoftW indows computers By 
installing one of these programs, you can launch an application on a Linux computer sytem 
and have that application displayed on aW indows computer, as hown in Figure 5-5.You can 
learn about two companies that sell X servers for Windows by visting www.starne.com (look 
for the X -W in product) and www.hummingbird.com (look for the Exceed product). 


Running the X Window System 159 


pa 


W user M nice | sys [ idle |I used M but [ cach free || up 37 min 


0 3864 3864 2652 R 3.14 6.12 1.38s kpm -display 192.168.1 (5| 
0 476 476 408 S 0.00 0.75 4.60s init 

0 Sw 0.00 0.00 142s (kflushd) 

0 SW 0.00 0.00 0.00s (kpiod) 

0.00 0.00 0.15s (kswapd) 
0.00s (mdrecoveryd) 
0.00s portmap 
0.04s syslogd -m 0 
0.12s klogd 
0.00s /ust/sbin/atd 
0.01s crond 
0.07s /sbin/cardmgr 
0.01s inetd 


Microsoft  Family_Ston i .i 
Outlook I .82 0.00s Ipd 
n n ARR ARR A1? © nnan n77 ANNA ene atata aa 
Y rS > 
ia] 


Recycle Bin 


& 


Set Up The 
Microsoft 


| 3D5B 951 PM 


Figure 5-5 An X server displaying a Linux program within Windows 


RUNNING THE X WINDOW SYSTEM 


T hough the flexibility and features of X are impressive, they come at a price: the X Window 
System can be difficult to configure.T he following list explains some of the issues that make 
getting up X such a challenge: 


m Video card manufacturers do not focus on creating X software for their hardware 
devices, % you mux make adjustments to fit the video hardware’s requirements. 


= The various components of X (such as window managers and graphical libraries) 
are interchangeable, developed by separate groups, and based on completely differ- 
ent configuration models, requiring that you learn multiple versions of each com- 
ponent in order to support a variety of user preferences and application needs. 


= X supports a multiuser, networked environment, which means you may need to 
set up and maintain numerous configuration files (T hese configuration files are 
described later in this chapter.) 


You learned the basics of configuring X in Chapter 3.T he following sections provide addi- 
tional guidance on getting X installed and working. 


Installing and Configuring X 


When you installed Linux, at least one X server from the X Free86 set of X servers was 
probably installed, along with the supporting packages needed to run graphical applica- 
tions.You can review the packages that are installed on your system by using the command 
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rpm -qa | grep XFree.T he output of this command for a typical R ed H at Linux 
installation is shown here: 


XFree86-75dpi-fonts-3.3.5-3 
XFree86-SVGA-3.3.5-3 
XFree86-libs-3.3.5-3 
XFree86-xfs-3.3.5-3 
XFree86-3.3.5-3 
XFree86-devel-3.3.5-3 


If a lit similar to this does not appear on your system, you should use the rpm command 
with the -uvh options (as described in Chapter 4) to install these packages from the Linux 
CD (or other installation source files available to you). If you cannot successfully configure X 
following the steps in this section, you hould consider trying to upgrade the X Free86 server 
to a later verson to add support for the video card you are configuring. Visit the Web ste 
www. xfree86.org to learn the version number of the latest release of the software. If the out- 
put of the rpm command shows an older verson of X Free86, you may need to upgrade to 
the latest version. (In the sample rpm output above, the verson number of X Free86 is 3.3.5.) 
You can do this by downloading software from the ftp.xfree86.org Internet site or, in mog 
cases, by visting the Web ste of your Linux vendor (such as ftpredhat.am) and obtaining 
updated software packages for the X Free86 software. In some cases, you will not need a com- 
pletely new set of X Free86 packages you may simply be able to add a new X server pro- 
gram to support the video card. Again, you can locate new X servers on the X Free86 Web 
ste or on the Web ste of your Linux vendor. 


(enter the command man x). Additional manual pages are available for each X server 


You can learn about configuration options for X by reviewing the X online manual page 
(for example, enter the command man XFree86_SVGaA). 


The X software is normally located in the directory /usr/x11R6.T his directory is some- 
times called the X -root directory. T he filename x11R6 refers to the fact that the features of 
X used in current X servers are based upon X version 11, release 6.You will hear people 
who work with many types of Linux and UNIX systems refer to “ex-eleven-are-five” or 
“ex-eleven-are- gx” when describing their verson of X .T he developers of X have stopped 
advancing the version number (it stays at 11), but the release number does change occadion- 
ally (every few years). 


In addition to the X Free86 software, you need at leat awindow manager program, and per- 
haps other software packages, depending on what software you want to run on the sytem. 
All general-purpose Linux distributions install these components by default. For example, 
you can enter the command rpm -q fvwm to seeif the fvwm window manager is installed. 
Using the command rpm -qa | grep kde will list all of the packages related to the KDE 
D exktop.You can use Smilar commands to check for the Gnome Dextop or for any graph- 
ical libraries or window managers. 
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Some specialized Linux distributions, such as the Linux Router Project (see 
drk www.linuxrouter.org), do not include X. On any Linux system, you can choose not to 


run X to save system resources (both memory and CPU processing time). 


Chapter 3 mentioned several utilities you can use to set up X .T he configuration described 
in Chapter 3 and in this section is only for configuring the X server to access the video card. 
After the X server is configured, the window manager or desktop environment that you use 
will work without additional configuration.You can also make changes in the configuration 
of a window manager or desktop environment. These changes are relatively simple and 
¢raightforward because they do not require that you know any additional information about 
the computer's hardware. But before these other components can work, you must first prop- 
erly configure the X server. 


You normally configure the X Window System when you install Linux. But as this is some- 
times not possble because of problems identifying the video card or configuring its use, you 
may need to set up the X configuration file after installing the ret of the system. 


It's sometimes useful to launch X several times with different configurations until you find 
one that works If the display is garbled or the screen amply goes blank when you launch X 
(usng the commands given later in this chapter), try pressing the key combination 
Ctrl+Alt+Backspace to exit X and return to character mode If the keyboard does not 
respond but the computer is connected to a network, you should be able to log in to the 
system from another computer and use the kill command to end the X server program. 
(See Chapter 10 for details on using the ki11 command.) 


The Configuration File 


The configuration file for XFree86 is located either in the /etc directory, in the 
/etc/X11 directory, or in the /usr/xX11R6/lib/x11 directory. T he configuration file is 
called xF86Config. (N ote the use of upper- and lowercase.) A sample configuration file 
is shown here: 


# See 'man XF86Config' for info on the format of this file 
# 


Section "Files" 
RgbPath "/usr/X11R6/1ib/X11/rgb" 
FontPath "/usr/X11R6/lib/X11/fonts/Typel" 
FontPath "/usr/X11R6/lib/X11/fonts/Speedo" 
FontPath "/usr/X11R6/lib/X11/fonts/misc" 
FontPath "/usr/X11R6/lib/X11/fonts/75dpi" 
EndSection 


Section "ServerFlags" 
EndSection 
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Section "Keyboard" 
Protocol "Standard" 
XkbRules "xfree86" 
XkbModel "pcl101" 
XkbLayout "us" 

EndSection 


Section "Pointer" 
Protocol "microsoft" 
Device "/dev/ttySs0" 


Emulate3Buttons 
EndSection 


Section "Monitor" 
Identifier "Primary Monitor" 
VendorName "Typical monitors" 
ModelName "800x600, 60Hz" 
HorizSyne 31.5-37.9 
VertRefresh 55-90 
Modeline "800x600/60Hz" 40 800 840 968 
600 601 605 628 
+HSync +VSync 
EndSection 


Section "Device" 
Identifier "Primary Card" 
VendorName "Unknown" 
BoardName "None" 
VideoRam 2048 

EndSection 


Section "Screen" 
Driver "VGA16" 
Device "Primary Card" 
Monitor "Primary Monitor" 
SubSection "Display" 
Depth 4 
Modes "640x480/60Hz2" 
EndSubSection 
EndSection 


Section "Screen" 
Driver "SVGA" 
Device "Primary Card" 
Monitor "Primary Monitor" 
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DefaultColorDepth 16 
SubSection "Display" 
Depth 8 
Modes "800x600/60Hz" 
Virtual 800 600 
EndSubSection 
SubSection "Display" 
Depth 15 
Modes "800x600/60Hz" 
Virtual 800 600 
EndSubSection 
SubSection "Display" 
Depth 16 
Modes "800x600/60Hz" 
Virtual 800 600 
EndSubSection 
SubSection "Display" 
Depth 24 
Modes "800x600/60Hz" 
Virtual 800 600 
EndSubSection 
SubSection "Display" 
Depth 32 
Modes "800x600/60Hz" 
Virtual 800 600 
EndSubSection 
EndSection 


Section "Screen" 
Driver "accel" 
Device "Primary Card" 
Monitor "Primary Monitor" 
DefaultColorDepth 16 
SubSection "Display" 
Depth 8 
Modes "800x600/60Hz" 
Virtual 800 600 
EndSubSection 
SubSection "Display" 
Depth 15 
Modes "800x600/60Hz" 
Virtual 800 600 
EndSubSection 
SubSection "Display" 
Depth 16 
Modes "800x600/60Hz" 
Virtual 800 600 
EndSubSection 
SubSection "Display" 
Depth 24 
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Modes "800x600/60Hz2" 
Virtual 800 600 
EndSubSection 
SubSection "Display" 
Depth 32 
Modes "800x600/60Hz2" 
Virtual 800 600 
EndSubSection 
EndSection 


# End of automatically generated file 


N otice that the xF86Config file contains specifications for display fonts, instructions for 
using the keyboard and mouse, details about the monitor and video card capabilities, and 
information on combining the video card and monitor details to create a specific view (such 
as 1024 x 768 resolution with 256 colors). 


The sample file shown above does not include comments, which you will find in many 
XF86Config files T hese comments can help you understand the different sections of the 
configuration file, and they provide examples of alternative configurations. 


Commercial X servers do not rely on the xF86Config file. Each uses a different configu- 
ration file with a different format. For example, the Accelerated-X server from Xi Graphics 
uses the configuration file /etc/xaccel.ini.To make the task of configuring them eas- 
ier, commercial X servers include configuration tools smilar to the X Free86 configuration 
tools described later in this chapter. O ne such tool, which provides configuration options for 
Accelerated-X , is shown in Figure 5-6. In general, when working with a commercial X server, 
you should review documentation accompanying the product to learn how to use the prod- 
uct’s configuration utility before preparing a configuration file. 


0, Denver, CO 80202 U.S.A. 


AN Terminal & The GIMP wd 
J Conran 1995 0 K raph 


Figure 5-6 The configuration utility for Accelerated-X 
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Using xconfigurator 


The Xconfigurator program is a utility for creating an xF86Config file for your 
X Free86 X server. It was developed by R ed H at Software and is executed automatically as 
part of the installation of R ed H at Linux.You can also run this program after completing the 
installation in order to complete or redo the X configuration.To start the program, enter the 
program’s name on a command line (note the capital x): 


Xconfigurator 


The interface to xconfigurator will be familiar to you if you have installed R ed Hat 
Linux. Xconfigurator lets you select a video card from a lit and then gives you the 
option of manually setting additional options or having xconfigurator probe the video 
card to determine the best settings. Figure 5-7 shows a sample screen from 
Xconfigurator, where you can select the screen resolutions to use with different color 
depths Detailed steps for uing Xconfigurator are provided as part of the installation 
instructions in Chapter 3. 


Select the video modes you would like to use, 8 bit modes allow for 
256 colors, 16 bit modes allow for 64k colors, and 24 bit modes allow 
for true color, Performance will be slower, however, the higher you 
go, You should select at least one of the elements below, 


16 bit: 24 bit: 
E 1 "640x480" E 
E 


] "640x480" 

E 1 "800x600" 1 "800x600" 
E 1 "1024x768" 
1 "1152x864" 


Figure 5-7 Selecting screen resolutions in Xconfigurator 


Although xconfigurator is a helpful tool, it is not always the best way to set up X, 
because it may not provide all the options you need. As a result, you may find that after 
choosing the video card in your system and selecting the options that seem correct, X still 
will not function. (See the section “Launching X” later in this chapter.) The problem with 
Xconfigurator is that it does not provide sufficient configuration detail to let you select 
the options that would result in a correctly functioning X server; neither does it have the 
ability to set up the video card without asking you numerous questions If xconfigurator 
does not successfully set up X, try using one of the other tools described in the following 
sections. 
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Using xf£86config 


The X Free86 software comes with a command-line configuration utility called x£86config 
(all lowercase). After launching this utility you must read detailed information presented on 
screen for each option and then answer questions as you are prompted.T he xf86config util- 
ity provides complete access to the features of the X Free86 software. If you take the time to read 
the information presented on screen and you know the hardware details of your video card 
(such as the video chipset and the amount of video R AM ), xf86config is very likely to cor- 
rectly configure any video card supported by an X Free86 X server. 


The x£86config utility is included on a standard R ed Hat Linux system. M any other 
Linux distributions also include this utility.To launch x£86config, enter the utility's name 
at any Linux command line (note that it is all lowercase): 


xf86config 


Figure 5-8 shows one of the questions aked by xf86config, along with with a list of 
options to choose from and detailed instructions about how to select the correct option. 


TIES 


Microsoft compatible ¢2-button protocol) 

Mouse Systems (3-button protocol) 

Bus Mouse 

PS/2 Mouse 

Logitech Mouse ‘serial, old type, Logitech protocol} 
Logitech MouseMan ‘Microsoft compatible? 

MM Series 

MM HitTablet 

Microsoft IntelliMouse 

Acecad tablet 


CUWDNOOE WE 
oe ee oe te ee 


E 


If you have a two-button mouse, it is most likely of type 1, and if you have 
a three-button mouse, it can probably support both protocol 1 and 2, There are 
two main varieties of the latter typet mice with a switch to select the 
protocol, and mice that default to 1 and require a button to be held at 
boot-time to select protocol 2, Some mice can be convinced to do 2 by sending 
a special sequence to the serial port ‘see the ClearDTR/ClearRTS options), 


Enter a protocol number: 
If your mouse has only two buttons, it is recommended that you enable 
Emulate3Buttons, 


Please answer the following question with either “y’ or n’, 
To you want to enable Emulate3Buttons? 


Figure 5-8 The xf86config utility 


T he following list summarizes the information that x£86config requests during the con- 
figuration process. T he exact questions posed and the order of those questions depends on 
your answers (which in turn depend on which video card you are configuring). 


=» M ou% protocol 

=» Mouse device 

a Keyboard settings 

= Monitor scan frequencies 
a Video card description 
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m X Free86 server to use 

=» Amount of video memory 

a The clockchip setting 

m Resolution and number of colors to use on screen 


Using xF86Setup 


Although the x£86config utility isan effective means of configuring X , it requires you to 
read alot of information and answer many questions that may not be relevant to your video 
configuration. Asan alternative, X Free86 also includes a graphical configuration utility called 
XF86Setup. I his utility is not included with R ed H at Linux 6.0, but it is found on many 
Linux distributions and is available through the X Free86Web site. xF86Setup usestheVGA 
graphics mode, which is a low-resolution mode supported by virtually all video cards.T his 
mode provides a screen with 640 x 480 resolution on which you can use a mouse to select 
items to configure the X server for higher resolutions. 


To dart xF86Setup, enter the utility’s name on any Linux command line.A series of text- 
mode messages prompt you for confirmation before switching to theVGA mode in which 
the configuration options are displayed. T he first screen, used for configuring the mouse, 
requires you to use the keyboard (the Tab, Spacebar, and Enter keys) to select the correct 
mouse configuration.T his configuration screen is shown in Figure 5-9.After you have con- 
figured the mouse and chosen the Apply button to activate it, you can use the mouse to 
select other configuration options. 


— xf66setup = o x| 
Keyboard Card Monitor Modeselection Other | 
Select the mouse protocol 
| Microsoft MouseSystems | MMSeries | Logitech | MouseMan | MMHitTab | 

GlidePoint | IntelliMouse | ThinkingMouse BusMouse | PS/2 | Auto | 


Sample Rate Emulate3Timeout 


Mouse Device Baud Rate 


/dew/ttyS0 ~ 1200 ~ 4800 ren jH 0 
w 2400 w 9600 a) E 


Emulate3Buttons Buttons (700,342) 


Chordiddle ERE 


Resolution 


w High ^ Medium w Low 1000 


Press ? or Alt-H for a list of key bindings 


Abort Done Help 


Figure 5-9 The Mouse configuration tab in xF86Setup 
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On the Monitor tab of xF86Setup, which is hown in Figure 5-10, you select the mon- 
itor scan values, as described in Chapter 3. R ecall that if you select a higher scan rate or res- 
olution than your monitor supports, you risk damaging your monitor. 


— xfé6setup = ol xÍ 
Keyboard | Card Monitor Modeselection | Other 
Monitor sync rates 
Horizontal |31,5-37,9 Vertical [55-90 


Standard VGA, 640x480 @ 60 Hz 

Super VGA, 800x600 @ 56 Hz 

8514 Compatible, 1024x768@87 Hz interlaced (no 800x600) 
Super VGA, 1024x768 @ 87 Hz interlaced, 800x600 @ 56 Hz 
Extended Super VGA, 800x600 @ 60 Hz, 640x480 @ 72 Hz 
Non-Interlaced SVGA, 1024x768 @ 60 Hz, 800x600 @ 72 Hz 
High Frequency SVGA, 1024x768 @ 70 Hz 

Multi-frequency that can do 1280x1024 @ 60 Hz 
Multi-frequency that can do 1280x1024 @ 74 Hz 
Multi-frequency that can do 1280x1024 @ 76 Hz 


Enter the Horizontal and Vertical Sync ranges for your monitor 
or if you do not have that information, choose from the list 


Figure 5-10 The Monitor tab in xF86Setup 


The mos challenging part of usng xF86Setup is selecting the correct settingson the card 
tab.You can view this tab two different ways: in C ard List view, or in Detailed view.You only 
need to complete one of these views to finish the video card configuration. 


In Card List view, shown in Figure 5-11, you see along list of video cards arranged by man- 
ufacturer and model. (If necessary, you can choos the card List button to switch to this 
view.) If the video card you are configuring isincluded in this lit, imply select it. If the video 
card is not listed, choose the Detailed Setup button to switch to the card tab’s Detailed 
view, which is shown in Figure 5-12. In Detailed view, you must define the characteristics of 
the video card by selecting options such as the amount of video memory. Fortunately, many 
of these fields include the probed option; selecting this option tellsthe xF86Setup program 
to attempt to determine the correct value for you. If the program is not able to do this cor- 
rectly, however, you may need to enter an explicit value to get the X server to function. 
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— a ee — |) x) 
[toe ea S tors _tonitor_|_Hesepetection | e 


Hono | voete [svon asi | AGK | 1128 | Mache | Hech32 | Hach64 | P000 | $3] sav] Toa | u32 | 30Labs | 
S ie es E y 


Figure 5-12 The Detailed view of the Card tab 
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To complete the configuration uding xF86Setup, choose the Mode tab and select a screen 
resolution.T he most commonly used screen resolution is 1024 x 768. U nless you have spe- 
cial instructions from another source (such as your video card manufacturer), you don’t need 
to set any of the options on the other tab, though you can explore them if you wish. 


W hen you choose the Done button and confirm that you are ready to exit xF86Setup, the 
utility creates a temporary xF86Config file for you and starts the X server to teg the con- 
figuration. If the server starts successfully, you see the xvidtune program's graphical screen. 
You can use the optionsin this program to adjust the position of the picture on your mon- 
itor, but this is usually not necessary. (You can generally use the controls located on the front 
of mos monitors to control the postion of the screen.) Figure 5-13 shows a view of the 
xvidtune program. W hen you have finished exploring the options in xvidtune, choose 
Save and Exit to exit the X server and swe the new xF86Config file. 


= =o x 
HDisplay: 300 VDisplay: 600 

Hsyncstart: 340 yeynecstart: 601 

HsynceEnd: 9638 Veyncend: 605 

Htotal: 1056 VTotal: 623 

= r > 


Left | Right | Nider | Narrower | up| Down | Shorter | Taller | 


Pixel Clock (MHz): 40.00 


Flags (nex): 


quit | apply || auto} test | Restore | Horizontal sync (kHz): 37.88 
Fetch | show | Next | Prev | 


vertical sync (Hz): 60.31 


Figure 5-13 The xvidtune program 


Occasionally the xF86Setup program appears to work correctly (that is, the test screen at 
the end of the process displays correctly), but then when you launch X , as described later in 
this chapter, the window manager screen or desktop environment does not appear as it 
should. In this case you can exit X and restart the xF86Setup program to try a different set 
of configuration options. 
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Using lizardx 


T he easiest method of configuring X isto use the lizardx program from C aldera Systems. 
T his program, like the xF86Setup program, provides a graphical interface in which you 
select a few ample options But lizardx (tort for Linux installation wizard for X ) doesn't 
require you to know anything about your video card. Its autoprobing features are the best 
available for Linux. 


Lizardx was taken from the installation program for Caldera System's O penLinux prod- 
uct. But Lizardx is a separate program that you can execute from a command line in any 
Linux distribution (after you have downloaded the free 1izardx program from the C aldera 
Systems FTP site at ftp. calderasystens com). Start the program using this command: 


lizardx 


When the first screen of lizardx appears (as hown in Figure 5-14), move the mouse 
around slowly to autoconfigure it. Then choose the Next button to proceed to another 
screen where you can select a keyboard model and layout. M osx users can accept the default 
gettings and smply choose Next to continue. 


— Video Configuration xÍ 
4 set Up Mouse @ Caldera 
ouse) Standard without wheel v 
Mouse 
© Old Logitech serial mouse © fdevétySO (COM1 
g l } OpenLinux will auto-detect your 
C Microsoft compatible serial mouse @ /dev/tty51 (COM2) mouse as soon as you move it. If 
i r. necessary, you can use this page 
© fdevittyS2 (COM3) to fine-tune the settings if they 
C /devityS3 (COM4) are not detected correctly. 
If you are having trouble getting 
the mouse settings automatically 
C USB Mouse detected, you should still be able 
to navigate this (and other) 
installation screens using the 
keyboard’s cursor and "Tab" 
keys. 
Note: If you ave using æ serial 
mouse, be sure to move the mouse 
slowly, otherwise it may not be 
detected correctly. 
M Emulate 3rd button 
Cancel Back Help 


Figure 5-14 The lizardx mouse configuration screen 


The next screen is where the wizardry of lizardx is evident. In this Select Video 
Card screen, you'll find that the video card has already been autodetected and appears in 
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the drop-down list at the top of the screen (see Figure 5-15). To finish the configuration of 
the video card, choose the Probe button; then confirm that the probing can begin by 
choosing oK in the message box that appears. T he screen goes black, then returns after a 
moment with the message Probing is complete and apparently successful. 
Choose the Next button to continue 


— Video Configuration xj 
i j Select Video Card © Caldera 
Card Type Trident Cyber 9525 DVD rev 73 bd 

Select Video 
Your graphics card has not been recognized. Try to 
select your card from the list. Card 
If your card is not in the list, chances are that 
probing will find the necessary information, but it Even as you first enter this 
might also hang your system. In that case, choose screen, your video card should be 
“VGA compatible’ from the list. auto-detected and the fields in 
this screen automatically filled in. 
Hardware details: 
If your video card was detected 
Video RAM i tly, select the "Probe" 
2048) ~| KB incorrectly, select the "Probe' 
| button to start a new video card 
Mode clock(s) @ Programmable up to (MHz): auto-detection routine. If 
necessary, the video memory 
230 selection can be made manually. 
C Fixed clocks (MHz) 
Probe You can enter the details of your card here, or you 
can probe for the values. Note that probing may 
hang your system. 
Cancel <<Back Help 


Figure 5-15 The Select Video Card screen in lizardx 


In the next configuration screen you select a monitor model from a li of thousands of 
models, all arranged by manufacturer. A short lit of standard or default monitor types is 
included at the top of the list in case the monitor you need is not listted.W hen you select 
Next, the Select Video Mode screen appears, as shown in Figure 5-16. On this screen, 
lizardx presents a list of video modes that are available based on your video card and 
monitor. First, choose the number of colors you want to include by selecting an item in the 
drop-down lig in the lower-left part of the screen. (The number of colors you select may 
change the list of available screen resolutions, depending on the amount of video memory 
on the video card.) T hen choose one of the screen modes that looks appealing (based on the 
screen resolution). Finally, choose the Test button, and then choose Yes in the message 
box that appears. If you see a functional desktop screen after a few moments, the graphics 
are configured, and you can choose the Finish button to complete the configuration. If 
you do not see a desktop interface displayed, wait a moment until the 1izardx screen reap- 
pears; then choose another mode in the list and select the Test button again. R epeat this 
process until you find a mode that works well. 
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— Video Configuration x! 
E] Select Video Mode © Calera 
Availity 
“600 8-32 bpp Ok 35.1S5kH2 36 MHz i 
a s Select video 
8-32 bpp Ok 36.5kH2 31.5 MHz 
8-32 bpp Ok 35kHz 28 MHz mode 
8-32 bpp Ok 31.5kHz 25.175 MHz 
8-32 bpp Ok 31.5kHz 25.175 MHz The video modes (think of 
8-32 bpp Ok 34.38kH2 22 MHz them as screen resolutions if 
that is more comfortable) that 
8-32 bpp Ok 31.5kHz 20.16 MHz are listed by default are the 
8-32 bpp Ok 35.2kH2 21.656 MHz ones the installation program 
8-32 bpp Ok 35.2kH2 18 MHz determined would work with 
8-32 bpp Ok 36.5kHz 15.75 MHz your video card/monitor 
8-32 bpp Ok 315kHz 12588 MHz separ You m 
optionally elect to show 
= s 12. PG 
8-32 bpp Ok 31S kHz 2.588 MHz video modes: but this is not 
recommended because most of 
the modes that would be 
shown could cause serious 
[256 colors @ep y] damage to your hardware if 
256 colors (8bpp) bd Test this mode selected. 
When you have selected a 
no virtual deskto -| 
P video mode to try, click on the 
I show all modes Test this mode button to test xl 
Cancel <<Back Finish Help 


Figure 5-16 The Select Video Mode screen in lizardx 


Configuring X Using O ther Resources 


Jug asyou likely consulted your sytem administrator or Internet Service Provider when gath- 
ering information about your network, you may need to contact knowledgeable people to 
help you set up a video card to work in Linux.To get help configuring X , try the following: 


m AX another person who has successfully installed Linux several times to help you 
configure X . Sometimes options that are unfamiliar to you will be well known to 
a person who has already configured a similar sytem. 


m Vist the X Free86 Web ste and search for information about the video card you 
are trying to configure. 


a Vist theWeb site of your Linux vendor and search for information about config- 
uring X. 


=» Use a newgroup reader to explore messages on the œmp.oslinux newsgroups and 
related newsgroups for X . Some of these are dedicated to discussions of the X 
Window System. R ead a few messages then post a brief, polite message asking 
for guidance. Include as much detail about the computer system and video card as 
you have available. 


=» Buy acommercial X server (after checking that support for the troublesome 
video card is included). C ontact the vendor for support if you have trouble 
installing the product. 


a VistWeb stes dedicated to using Linux. In particular, try the Linux on Laptops 
page at www.a utexas edu/ users/ kharker/ linux-laptop/ .T his page has links for hun- 
dreds of laptop models, where owners of those laptops have posted suggestions 
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(and often sample xF86Con£fig files) for making X work with specific models of 
laptops. 

m Vist theWeb site of the computer vendor and search for information in the 
technical support database. As more vendors add support for Linux, you are more 
likely to find helpful information from computer system vendors. 

If you have easy access to any of these resources, you might choose to consult them before 
trying the different programs outlined earlier in this chapter. 
Launching X 


T he standard method of starting X is to log in to Linux on a character- mode console and 
then execute the startx command. T his command automatically executes a number of 
other commands that launch the X server and run the programs that make up the graphical 
environment. In this section, you will learn how all those programs interact. 


screen when the computer starts. The graphical login screen is called the X display man- 


Depending on how your Linux distribution is configured, you may see a graphical login 
ager, or xdm. The last section of this chapter describes how to use and configure xdm. 


The startx program is actually a small script located in /usr/xX11R6/bin. This script 
launches another program called xinit, which looks for several scripts in various locations 
in the Linux directory structure, including ~/.xinitrce, ~/.Xclients, /etc/X11 
/xinit/xinitre, and /etc/X11/xinit/Xclients.A sytem administrator can place 
scripts in a user's home directory (~/.xinitre and ~/.Xclients) to define a unique 
graphical configuration for that user. All of the scripts listed here specify which programs 
should start along with X . For the most part, these programs are X clients. (As explained ear- 
lier in this chapter, an X client isan application that runs in X.) Each X client is started asa 
background application.A background application isan application that does not prevent 
the program that started it (the xinit program in this case) from going on to other tasks 
(launching other X clients). In this cas, the xinit scripts can start an X client and then go 
on to gart another (and another, and another, and so on) without waiting for the first one 
to finish execution.T he X clients that xinit carts from the initialization scripts include pro- 
grams such as a file manager, an on-screen clock, and a toolbar. T hese X clients provide a 
minimal set of graphical tools as the window manager is started. 


The last X client started is the window manager, which is responsble for controlling the 
graphical screen.T he window manager features are used by all of the X applications that are 
darted before the window manager; the other X applications wait until the window man- 
ager is started before trying to digolay information on screen. 


A very simple script that xinit uses to launch one X client and a window manager might 
look like this: 


xterm & 
fvwm 


Running the X Window System 175 


If this script were used by xinit to sart X,asingle xterm (command-line window) would 
appear on a blank background. (T he background is provided by £vwm, which also manages 
the keyboard and mous, as described previously.) 


In practice, Linux vendors create complex scripts that check for the availability of default 
window managers, look at a variety of configuration files, and tart numerous X clients to 
provide a convenient working environment for users. T he standard start-up process is out- 
lined in the following list and illustrated in Figure 5-17. Details about the last few items in 
the list are provided later in this section. 


1. The user executes the startx command to launch the graphical system. 
2. The startx command initiates the xinit command. 


3. The xinit command starts the X server program (such aS xFree86_SVGA or 
XFree86_S3). 


4. The xinit command attempts to launch a script called .xinitre located in 
the user's home directory. 


5. If the file is found, the commandsin .xinitre are executed by xinit.This 
script normally executes commands in other scripts, particularly the .xclients 
script, which can also be located in each user's home directory, if the sytem 
administrator implements a different graphical configuration for each user. 


6. If the .xinitre file is not found in the user's home directory, the xinit pro- 
gram looks for the file /etc/xX11/xinit/xinitrc. (N otice that this filename 
does not begin with a period as do those in a user's home directory.) 


7. If the /etc/xX11/xinit/xinitre file mentioned in Step 6 is found, the 
commands in it are executed by xinit.The /etc/X11/xinit/xinitre 
script normally executes commands in other scripts, particularly the 
/etc/X11/xinit/Xclients script. (Again, the filename has no initial period.) 
These two scripts (located in /etc/x11/xinit) are sytemwide graphical con- 
figuration scripts, which are used for any user who does not have files in his or 
her home directory as described in Steps 4 and 5. 


startx ——» xinit —» ~/.xinitrc —» ~/.Xclients 
if~/.xinitre does not exist 
Ee /etce/x11/xinit/xinitre —» /etc/x11/ 
xinit/Xclients 
or 
xdm ——» ~/.xsession 


if ~/.xsession does not exist 


es /etc/x11/xdm/xsession 


Figure 5-17 The start-up process for X 
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Thescriptsxinitre, .xinitre, Xclients,and .Xclients often include callsto execute 
other scripts, such as Xclients_default.T he names and arrangement of these additional 
scripts vary by Linux distribution, but you can learn more about them by reviewing the con- 
tents of the xinitre Or .xinitrc file All of the tandard scripts (such as xinitrc), and 
the additional scripts that may be used by a particular Linux distribution, are shell scripts, 
which are discussed in Chapter 12. 


N otice in the steps above that employing a separate configuration file in each user's home 
directory results in a different graphical configuration for each user. O ne user might choose 
to use fvwm as a window manager; another user might select Gnome or KDE as a graphi- 
cal environment.A sample .xinitre configuration file is shown here. N otice that the last 
item executed isa window manager, twm. 

xrdb -load S$HOME/.Xresources 

xsetroot -solid gray & 

xclock -g 50x50-0+0 -bw 0 & 

xload -g 50x50-50+0 -bw 0 & 

xterm -g 80x24+0+0 -bw 0 & 

xterm -g 80x24+0-0 -bw 0 & 

twm 


In Step 3 of the procedure above, the xinit program starts the X server.To do this, the 
xinit program looks for the file named x in the directory /usr/xX11R6/bin.T hisfile is a 
pointer to the actual X server or similar program that helps the system choose an X server. 
You can see what file it points to by using the 1s command. For instance, the command 
ls -l /usr/X11R6/bin/x displays an arrow character indicating that the file x refers to 
another file The file X will refer to either the xrree86_svea, or the xwrapper file, or 
another X server program (depending on which X server is needed for the video card). If you 
use a commercial X server, the file x will point to an X server such as Xaccel (the 
Accelerated-X server).T histype of pointer is called a symbolic link. (You will learn about sym- 
bolic links in Chapter 6.) The sample output of the command 1s -1 /usr/X11R6/bin/x 
isshown below.You see that the x file refers to a file called xwrapper, which is used to launch 
an X server program. 


lrwxrwxrwx 1 root root 8 Nov 18 02:45 /usr/X11R6/ 
bin/X -> Xwrapper 


A user's home directory can contain a file named .xserverrc that defines which X server 
to gart for that user. All users on a system are likely to employ the same X server, however, 
because all users on the system rely on the same video card.T hus, you will rarely see this con- 
figuration file used. 


X Resources 


Each graphical application uses a number of separate screen elements, such as scroll bars, text 
fonts, mouse pointers, and title bars for windows or dialog boxes. Each of these elements is 
called an X resource.T his is aterm used mostly by programmers, however, you Should be 
familiar with it, because as a system administrator you can configure the appearance of the 
X resources used in each application. 
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A collection of default X resource settings applies to all X applications T hese default settings 
govern how windows in the application are displayed, which colors and fonts are used, and 
which features of the application are active when the application starts.You can also set up 
additional X resource settings that apply only when a specific user runs a specific applica- 
tion. T hese resource settings are compiled into a resource database file Collectively, the 
information in this file defines how an X resource should appear on screen. 


The main resource database file is called app-defaults. It is located at 
/usr/X11R6/1ib/xX11.1n addition to this set of resource information, each user’s home 
directory can contain additional settings that will override the default appearance of specific 
applications A file named .xresources or .Xdefaults contains this information. For 
example, the following sample linesin an .xresources file define how a xterm window 
will appear and what features it will include T hese same features can be set or changed once 
the xterm program is running, but when a user creates an X resource database, the applica- 
tion is started with the user's preferences already active. 


XTerm*cursorColor: gold 

XTerm*multiScroll: on 

XTerm*jumpScroll: on 

XTerm*reverseWrap: on 

XTerm*curses: on 

XTerm*Font: 6x10 

XTerm*scrollBar: on 
XTerm*scrollbar*thickness: 5 
XTerm*multiClickTime: 500 

XTerm*charClass: 33:48,37:48,45-47:48,64:48 
XTerm*cutNewline: off 
XTerm*cutToBeginningOfLine: off 
XTerm*titeInhibit: on 

XTerm*ttyModes: intr ^c erase ^? kill ^u XLoad*Background: gold 


X resource database files are activated within one of the start-up scripts such as .xinitre or 
-Xclients by using the command xrdb.T he xrdb command loads an initial X database 
resource file or adds resource configuration details from files such as .xresources.T he fol- 
lowing xrdb command was included in the resource database given earlier: 


xrdb -load SHOME/.Xresources 


W hen there are additional resource settings to be loaded, the -merge option is used instead 
of the -loaa option. You will rarely need to set up the xrdb command, because it is part 
of the default configuration when you install X. But you may want to add information to 
an .Xresources file to configure the appearance of an application.T he online manual page 
for a graphical application will tell you about options you can configure via X resources. 


Linux desktop environments (such as KDE) include an X resource database that is designed 
drk to assign a standard look and feel to all programs that you launch. The desktop environ- 
ments do not depend on using configuration files such as . xresources. Rather than try- 


ing to use an .Xresources file to configure the appearance and options of a desktop 
such as KDE or Gnome, use the configuration tools in these environments. 
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USING 


DESKTOP INTERFACES 


N ot all Linux users want a graphical interface, but for those who do, the latest developments 
in the field of graphical desktops for Linux provide a number of impressive features A dex- 
top interface is a graphical environment that provides a collection of functions and utilities 
to make using the computer easer for those who do not have many commands memorized. 
You can use a desktop interface to: 


m Place icons on the screen's background (where no other windows are visble). 
Clicking on these icons launches applications or displays data files that the user 
commonly accesses. 


= Manage multiple applications efficiently using toolbars, keyboard controls, and 
s forth. 


m Use menus to access frequently used utilities and applications You can customize 
these menus to meet your specific requirements. 


=a Useacollection of basic applications provided along with the desktop, such as a 
text editor, calculator, calendar, note-taking application, musc player, and so forth. 


m Useaconvenient, integrated file management utility to view and manipulate files. 


= Use applications created specifically for the desktop interface T hese applications 
rely on a common set of functions that create a single look and feel for the envi- 
ronment, reduce the system resources required (because of shared functionality), 
and interact with other applications via drag-and-drop features (or some other 
type of application linking feature). 


Powerful window managers such as fvwm include some, but not all, of the features discussed 
above. If you encounter all of these features on an fvwm- based system, it’s because your Linux 
vendor or sytem administrator has combined numerous Linux applications into a working 
graphical environment. But this cobbling together of pieces does not result in an integrated 
environment in which applications have the same look and feel, can share data, and can be 
easly managed from a central set of desktop utilities A complete desktop interface does pro- 
vide all of these benefits T he advent of complete desktop interfaces is likely to be a primary 
reason for increased use of Linux in the coming years. 


The KDE Interface 


In 1996 M atthias Ettrich began creating a full-featured graphical environment for Linux. He 
dubbed the project the K Dextop Environment (KDE). KDE isnow the mos widely used 
graphical environment on Linux systems When you install most Linux distributions, KDE 
is installed by default with a complete set of KDE applications KDE applications use the 
same graphical toolkit as the desktop itself and can thus share functionality such as common 
dialog boxes and drag-and-drop capability. 
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KDE includes a suite of applications for Internet access, system maintenance, personal pro- 
ductivity (organizers, calculators, musc players), and many other basic tasks KDE includes a 
get of icons at the bottom of the screen known asthe Panel.You can use the iconsin the Panel 
to start common applications such as N etscape Communicator or a terminal window. Each 
application that you start in KDE appears as a button in the taskbar (which is normally at the 
top of the KDE screen).You can switch between applications or open a minimized applica 
tion using the corresponding button on the taskbar. A few standard icons are included on the 
KDE default desktop; each user can add others. Figure 5-18 hows a basc KDE desktop. 
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Í Four 
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Figure 5-18 The KDE Desktop interface 


KDE includes a powerful file manager program called k£m that provides several views of files 
(such as an icon view and a detailed view) and also doubles as aWeb browser (much like the 
M icrosoft Explorer program). T he file manager in KDE is designed to assign icons to files 
automatically, based on the file’s type (such as text file, program, or graphics file). Based on 
the type of file, the file manager also assigns default capabilities that allow a user to perform 
appropriate actions For example, you will be able to click on a text file to view that file, or 
you can drag and drop a graphics file onto a desktop icon to view that graphics file in the 
program represented by the icon.You can right-click on a file and choose Properties from the 
pop-up menu to open a dialog box in which you can adjust the file’s properties (including 
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the file's name and access rights). Figure 5-19 shows a file manager window with a dialog 
box showing properties for one file 
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Figure 5-19 The KDE file manager window, with properties for one file 


KDE includes several sytem administration utilities (described in later chapters), which you 
can use to manage your Linux system. At the same time, KDE includes a complete C ontrol 
Center in which you can configure KDE itself.Via the Control Center, you can configure 
color schemes, screen savers, fonts, languages used (KDE supports over 30 languages, includ- 
ing Chinese and R ussan), and the postion of each part of the KDE screen (such as where 
the Panel and taskbar are postioned). Advanced optionsin the C ontrol Center let you decide 
what information should be included on the title bar of each application window and which 
keystrokes should switch between applications M any other options are available Figure 5-20 
shows the KDE Control C enter with some of the configuration options for desktop appear- 
ance. Each user's configuration choices are stored separately. 


The left ade of the KDE Control C enter window digplaysa list of sections, such aS Desktop, 
Applications, and Network. By clicking the plus sign next to any section name, you will 
see a lig of items within that section. Clicking on one of these items displays configuration 
options on the right side of the C ontrol C enter window. 


Although a default set of dextop icons is included with KDE, each user can create addi- 
tional icons, asagn icons to applications, and add items to menus as desired. A pplications cre- 
ated for the KDE Desktop can interact via drag-and-drop and other methods N on-KDE 
graphical applications cannot interact in this way. Although non-KDE applications cannot 
use all KDE features (such as drag-and-drop), you can add any application to aK DE menu 
or assign it to an icon on the KDE Destop. 
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Figure 5-20 The KDE Control Center 


Development of KDE continues, pushed forward by a worldwide staff of volunteer pro- 
grammers, designers, writers, and trandators.To learn more about the KDE project, vist the 
Web site www. kde org. 


When KDE is installed on a Linux sytem, the KDE components are integrated into the 
gandard X Window System configuration files, so that the KDE window manager (called 
kwm) and related KDE programs are launched when you execute the startx command. 
Some distributions create special commands that you should use to dart KDE. Caldera 
O penLinux uses the command kde to gart the KDE dextop. (The startx command in 
OpenLinux starts a Smple fvwm-based display.) In Red Hat Linux, you can use the 
switchdesk-kde utility to select KDE as the default desktop environment. 


The standard KDE installation places all KDE files in the directory /opt/kde. Some ys 
tems (R ed Hat Linux) place KDE in a different directory, such as /usr. In addition, the 
home directory of each user who runsKDE contains a subdirectory named .kde.T his sub- 
directory contains configuration files specific to that user for any KDE applications the user 
has reconfigured (that is, the user has selected settings other than the default KDE settings). 
You can alter the KDE configuration using the tandard KDE graphical tools such as the 
KDE Control Center, although advanced KDE users may choose to edit the configuration 
files directly, 


The Gnome Desktop 


At about the time that the KDE project was first becoming popular, a group of developers 
within the Linux community became concerned about the fact that KDE was based on a 
graphical library that was not licensed using the GPL.Troll Tech, the makers of the Q t graph- 
ical library used by KDE, permitted the graphical library to be freely distributed with KDE, 
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but the license for commercial users was stricter than the GPL used by Linux itself. Because 
of this concern, a new desktop project was founded. T his project, the Gnu O bject M odel 
Environment (GNOME, usually written as Gnome) resulted in a complete desktop envi- 
ronment smilar to KDE, but governed by licensing terms of the GPL. 


Because the Gnome project is associated with the GNU project, the name of the desk- 
top interface is pronounced with a hard letter g. Pronounce it as “Gh-nome,” like GNU. 


W hile Gnome was being developed, Troll Tech decided to change its licensing agreement to 
mirror the terms of the GPL.T hus, Linux now boasts two completely free, open source dexk- 
top environments. 


Gnome is very amilar to KDE. It includes a Panel with an integrated taskbar (containing a 
button for each running application). Icons on the dextop let you launch commonly used 
applications or data files A main menu provides quick access to dozens of applications writ- 
ten to take advantage of the look and functionality of Gnome.T he applications included with 
Gnome are amilar to those provided with KD E.T hey include a powerful file manager, per- 
sonal productivity applications, and system maintenance utilities Figure 5-21 shows the 
Gnome Destop with a file manager window and the main menu open for viewing. 
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Figure 5-21 The Gnome Desktop with a file manager window 


Using a Graphical Login Screen 183 


From the beginning, the Gnome project received encouragement and financial support from 
R ed Hat Software. Asa result, R ed H at is currently the only major Linux distribution that 
includes Gnome. Granted, R ed H at is the largest Linux distributor, so Gnome enjoys a large 
following of supporters. But the Gnome Desktop is not as far along in development (and 
hence is not as stable or complete) as the KDE Desktop. 


Gnome includes a Control C enter smilar to the one in KDE, in which you can set up the 
appearance of the dexktop.T his tool is shown in Figure 5-22. 


Control Center 


| File Help 


Available Themes 


User Font 
+ Background c 

BrushedMetal Auto Use custom font. 
BrushedMetalBlue or aview a 
Cheese BEENS 


li ctor 
i Default Pe 
ForestGreen [ecm 
» Gnome Edit Properties Marble3D Install new 
$- Mime Types Metal theme. 
B Multimedia Notif 


» Keyboard Bell 
Sound 


Preview 


@ Peripherals 
+ Keyboard 
\ Mouse 


Selected themes from above will be tested by previewing here. 


Sample Button Radio Button 1 A 
One Two | i 
/ 


f Session Manager i Sample Check Button w Radio Button 2 [Eenie Meenie 


$- URL Handlers M M 
Sample Text Entry Field y Radio Button 3 | MY" Moe 


[Select which desktop theme to use. 


= @_The GIMP Wed Dec 01 
7 & Control Center 08:09 PM 


Figure 5-22 The Gnome Control Center 


Although R ed H at Linux favors the Gnome Desktop, R ed Hat also recognizes the promi- 
nence and features of KDE.T he R ed Hat Linux installation provides an option to select KDE 
as the default desktop, or to install KDE in addition to Gnome.W hen KDE isinstalled as part 
of aR ed Hat Linux system, you can execute the switchdesk-kde program to open a dia 
log box in which you can choos the desktop interface you prefer to use: Gnome or KDE. 


USING A GRAPHICAL LOGIN SCREEN 


If the installation of Linux is successful, mog Linux distributions will start the system in 
runlevel 5 rather than runlevel 3. As explained in Chapter 4, runlevel 5 is equivalent to the 
standard operating mode (runlevel 3) except that runlevel 5 always provides a graphical 
interface. After Linux starts and initializes, it switches immediately to graphics mode. A 
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graphical login screen similar to the one shown in Figure 5-23 appears T his screen is equiv- 
alent to the character-mode login screen in that it requires you to enter a valid username 
and password before using the system. O nce the username and password have been entered, 
a gandard graphical sytem such as fvwm, Gnome, or KDE is launched. 


Caldera OpenLinux [sundance] 


Password: | 


Session Type: |kde x Go! Cancel Shutdown... 


Figure 5-23 Graphical login screen 


To change the runlevel used by default as the Linux system starts, set the value in the 


initdefault line of the /etc/inittab file, as outlined in Chapter 4. 


The graphical login screen shown in runlevel 5 is provided by the X display manager, or xam 
program. xdm is started by the init program as Linux boots Any time a user exits the graph- 
ical environment, xdm is restarted automatically to provide a graphical login screen.T hus the 
user never encounters a character- mode screen— a fact that can make new users much more 
comfortable with Linux.T he xdm program is installed as part of the X Window System. 


W hen a user logs in using an xdm graphical login screen, xam selects which programs to 
start based on the session chosen by the user.A session defines a set of graphical programs 
to run when a user logs in. Sessions are often named after window manager or desktop 
choices, such as K DE, fvwm, or Gnome. Another common sesson name is failsafe.T he 
failsafe session opens a dngle terminal window and is used by the root user when 
troubleshooting the system. 


A configuration file called xsession specifies which programs are started by a particular 
session name. W hen xdm starts X (after a user logs in), it executes the file /etc/x11/ 
xdm/Xsession to determine which X clients to launch.T he xsession file contains a set 
of instructions that match the names of sessions defined for xdm. For example, if the user 
glects the failsafe sesson, the Xsession script will only launch an xterm program; if 
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the user selectsaK DE session, Xsession Starts all of the tandard KDE components.A per- 
user configuration file named .xsession (all lowercase, beginning with a period) can be 
placed in a user's home directory to control which sessions that user has available. T he aail- 
able session types are normally common to all users, however, % using an .xsession file 
in ahome directory is unusual. 


Different versons of xdm have been created for different environments For example, the 
KDE Desktop uses a program called kdm (the KDE display manager). T he kdm program is 
basically identical to xdm in functionality, but kdm can be graphically configured within 
KDE.T he xdm program mus be configured using a series of complex options within the 
files of the /etc/X11/xdm directory. Figure 5-24 shows a sample configuration screen for 
kdm within the KDE Control Center. (The kdm program is configured by the 
Login Manager item in the Applications saction of the Control C enter.) 
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Figure 5-24 Configuring kdm in KDE 


Similarly, other Linux distributions provide graphical tools you can use to configure xdm (or 
a dmilar program supplied by the Linux vendor as a graphical login display manager). T he 
LinuxConf utility in R ed Hat Linux, for example, provides this capability. 


CHAPTER SUMMARY 


o The X Window System is a powerful and flexible graphical system. A window manager 
or desktop interface is required to provide a user interface to X . M any different utilities 
can be used to configure an X server, but it remains a challenging process. 


o The X Window System is launched by the startx command.T his command relies on 
a number of scripts to control which graphical programs are started, including which 
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window manager or desktop interface is used. By editing these scripts, or configuration 
files, a user controls how the graphical environment appears. 


o Desktop interfaces include many features to promote ease of use in Linux, such as 
menus, toolbars, desktop icons, and convenient file management utilities. T he two pri- 
mary desktop interfaces on Linux are KDE— which is used on almost all Linux dis- 
tributions in the world— and Gnome, which is included with R ed H at Linux, the 
most widely used Linux distribution in the world. T he two desktop interfaces are 
quite similar in design and functionality. 


o A graphical login screen is provided in Linux by the xdm program.T his program uses a 
configuration file containing sesson definitions to determine what programs to launch 
after a user has entered a valid username and password at the graphical login screen. 


KEY TERMS 

background application — An application that does not stop the program that started it 
from going on to other tasks. 

desktop environment — A graphical application that provides a comprehensve inter- 
face, including sytem menus, desktop icons, and the ability to easily manage files and 
launch applications. 

graphical libraries — Collections of programming functions that an X client can use to 
more efficiently create and manage the elements of a graphical environment. 

lizardx — A graphical utility used for configuring the X Window System. 

Project Athena — T he project sponsored by DEC and MIT to create a graphical envi- 
ronment or windowing system for UNIX. 

resource database — A file that defines how an X resource should appear on screen. 

session — A configuration that defines a set of graphical programs to run when a user 
logs in. 

window manager — A special-purpose graphical application (X client) that controls the 
postion and manipulation of the windows within a graphical user interface. 

X client — A graphical application. 

X resource — T he separate screen elements of a graphical application, such as scroll bars, 
text fonts, mouse pointers, and title bars for windows or dialog boxes. 

X server — The program that communicates with the video card to create images on the 
screen. 

Xconfigurator — A utility in R ed Hat Linux for configuring the X Window System. 

xf86config — A Standard text-based utility for configuring the X Window System. 

XF86Setup — A graphical utility for configuring the X Window System. 

xrdb — A command that loads an initial X database resource file or merges additional 
resource configuration details. 


Review Q uestions 187 


REVIEW QUESTIONS 
1. The historical beginnings of the X Window System originated with: 
a. Project Athena 
b. Early versons of M icrosoft W indows 
c. TheApple M acintosh computer 
d. The X Free86 Project 


2. The X Window System was released under the same license (the GPL) as Linux. 
True or False? 


3. Describe the function of an X server within the X Window System. 


4. A(n) is another name for any graphical application running in 
the X Window System. 


a. window manager 

b. X client 

C. xinit 

d. X resource 
5. Name four window managers that can be used with the X Window System on Linux. 
6. A window manager is best described as: 


a. A special-purpose X client that provides core graphical functionality for other 
X clients 


b. The management tool that administers the underlying X server 


c. The program that communicates directly with a video card in order to create win- 
dows on a computer's screen 


d. An optional component used to improve the appearance of some graphical 
applications 


7. Name the two graphical libraries used by the two major desktop environments of Linux. 
8. A graphical library is best described as: 
a. The functions that control the video card 


b. A collection of functions that any graphical program can use to create a common 
look and feel 


c. The configuration program used to set up X 
d. The X client that draws all windows and handles mouse and keyboard input 


9. To view an X application remotely on aW indows based computer, you must add a(n) 
to the W indows computer. 


a. X client 

b. xinit program 

c. X server software 
d. Qt library package 
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10. 


11. 


12. 


13. 
14. 


15. 


16. 


17. 


18. 


The X Window System files are normally located in which subdirectory in Linux: 
a /x 

b. /usr/graphics 

C. /opt/kde 

d. /usr/X11R6 


On any Linux system you can choose not to run the X Window System in order to 
conserve system resources. True or False? 


The xconfigurator program is a standard X configuration tool in which Linux 
distribution? 


a. SuSE Linux 

b. TurboLinux 

c. Debian Linux 

d. R ed Hat Linux 

N ame four programs that you can use to configure the X Free86 X server programs. 


Explain why configuring the X server is challenging, but configuring other compo- 
nents of X is fairly traightforward. 


The program is considered the easiest, most effective tool for 
configuring X Free86 servers, 


a lizardx 

b. xf86config 

C. XF86Setup 

d. xdm 

W hich is not consdered during a gandard X configuration process? 
a. The mouse 

b. The video card 

c. The graphical fonts usd 

d. The screen resolution 


Besides the standard configuration programs available for Linux, describe four other 
methods of obtaining information to help you configure X . 


The command is normally used to launch the X Window System. 


a xinit 


b. startx 
C. xdm 
d 


. Xinitre 


19. 


20. 


21. 


22. 
23. 


24. 


25. 


26. 
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The xinit program searches for a variety of configuration files, including which of 
the following? 


a. 
b. 
C. 
d. 


Explain the teps used by xinit to launch X , name four configuration files that 
xinit checks for, and describe the types of alterations or additions that a Linux 


/etc/startx 
/etc/X11/xinit/xinitre 
/opt/kde/share/config/kdmre 


/tmp/xsession 


distribution might make to the default steps. 
To function correctly, the startx and xinit programs require that: 
a. A symbolic link named /usr/X11R6/bin/x is Created to point to an X server 


b. 
C. 
d. 


program 

The xdm program has been properly configured 

All of the X client scripts have the 644 file permisson assigned 
X resources have not been modified by the root user 


N ame four features associated with a modern desktop environment. 


Describe the history of the Gnome project as it relates to the KDE project, including 
naming the graphical library on which each project is based. 


The xrdb command is used to manage: 


a. 
b. 
C. 
d. 
T he xdm program is started by the 
a. 


. Startx 


9 PaQa0 fF 


X resources using X resource database files 
Automatic execution of X applications 

T he configuration of a screen saver application 
T he display manager xdm 


program (or script). 


init 


xinit 
xrdb 
session used in xdm refers to: 


. A set of applications to be started, as defined by the system administrator or 


Linux vendor 


. One login and logout event by a user 
. The time spent running a single graphical application 
. The resources asigned to X by the Linux system 
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27. 


An xdm sesson is normally defined by information in: 
a An Xsession file 

b. The resource database 

c. The KDE login manager screen 

d. An xclients file 


HANDS-ON PROJECTS 


3 Project 5-1 
“yee In this activity you search the Web for information on video card compatibility.To complete 
this activity you should have a computer with aWeb browser and an Internet connection. 


1. 
2. 


10. 


Go to the X Free86 Project Web page at www.xfree86.org. 


Scroll to the bottom of the page, reviewing the information on the page as you do 9%. 
N ear the bottom of the page, in the section on X Free86 documentation, locate the 
link to the X Free86 video card/ server list. Click on that link. 


. Review the list of video cards W hat does the X server name on the right side of the 


list correspond to? How would you make us of this information or check that it was 
used correctly on the Linux system you are configuring? W hat steps are recommended 
at the top of thisWeb page if the video card you are searching for is not listed? 


. Check another source of information by entering the following UR L in yourWeb 


browser: www.calderasystems.com.W hen the Web page appears, click the 
OpenLinux 2.3 link. 


. When the O penLinux 2.3 page appears, click the Hardware Compatibility link. A 


list of compatible hardware appears. 


. Click the Video link. W hat is this link titled? Although you are viewing the C aldera 


SystemsWeb ste, what information do you see that would make you comfortable 
using this list for other Linux systems? 


. When alist of compatible video cards appears, review its contents.W hy do you think 


this list is longer than the list of cards at the X Free86 Project Web site? H ow could 
the information at the bottom of the page about additional X servers help you? H ow 
would you make use of it? 


. Suppose you needed to configure an Intel R eal3D Starfighter AGP card with an 


i740 video chipset. Click the link at the bottom of the page that would tell you more 
about how to support that video card. 


. Go to the Linux Documentation Project site at www.metalab.unc.edu/ LDP. 


Click HOWTO at the top of the page A list of available formats for the HOWTO 
documents is presented. Click plaintext. 
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11. An index of HOWTO documents appears. Scroll down and click Hardware- 
HOWTO.T his large file takes a few moments to load. Scroll down to section 6, 
which is titled “Video Cards” Does this information resemble the information on the 
Caldera SytemsWeb ste? 


Project 5-2 
In this activity you continue researching video card information usng commercial X server 


products. To complete this activity you should have a computer with aWeb browser and an 
Internet connection. a 


1. Go to the Xi Graphics site at www.xig.com. 


2. Click Hardware Support Library at the top of the page A hardware information 
page appears. Click the link leading to the lit of supported graphics cards. 


3. After a moment a list of card manufacturers appears. Scroll down, reviewing the list. 


4. R eview the information for the Intel chips supported by the Xi Graphics product. 
Based on what you learned in Project 5-1, do you think the Xi Graphics product will 
support the Starfighter video card? 


5. Click on the link to display benchmark data R eview the information in the Web 
page that appears W hy might you choose to purchase a commercial X server from 
Xi Graphics rather than use the free X servers included with a Linux distribution? 


6. Go to the M etroLink home page at www.metrolink.com. Click the Products link. 
T he Products page for the M etroLink X servers (and other related products) appears. 


7. Click the link that displays video cards supported by the M etro-X product. 


8. R eview the list of supported graphics cards that appears. If the list seems shorter than 
the X Free86 and Xi Graphics lists, explore the M etroLink Web ste to determine why 
a person might purchase the M etroLink products rather than use the X Free86 servers. 
Are some graphics cards listed on the M etroLink ste that are not listed on the other 
two sites? 


Project 5-3 

In this activity you explore the X Window System configuration files that are included in a 
Linux system.To complete this activity you must have an installed Linux system with a valid 
user account (root access is not required, however). 


1. Log in to the Linux system using a valid username and password. 


2. If you logged in using a graphical login screen and are now viewing a graphical dex- 
top, open the main menu of the desktop, and then choose Terminal from the 
Utilities submenu.A terminal window opens, where you can enter commands. 


3. Change to the /etc/x11/xinit directory with this command: 
ed /etc/X11/xinit. 


4. Enter 1s to list the files in this directory.W hat files do you see that were discussed in 
the chapter? C an you describe which user or users will use these files? W hat additional 
information do you need to determine whether a user will access these files when 
garting X? 
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10. 


11. 


. Change to your home directory by entering the ed command without any parameters. 
. List all the files in your home directory, including hidden files, by entering the com- 


mand 1s <a. 


. What files can you see that were mentioned in the chapter? Do you see additional 


files that appear to be related to the X Window System? 


. If you see an .Xdefaults file, review its contents usng the command cat 


.Xdefaults (include the period at the beginning of the filename). W hat effects do 
the contents of this file have when you log in and start X ? Could you add informa 
tion to this file if you had proper documentation on an X application? 


. Change to the xdm directory using the command cd /etc/X11/xdn. 


Lig the files in this directory with the 1s command. Do you se a file in which the 
sessions available on the system are defined? 


U se the following more command to view the xsession file a page at a time: more 
Xsession. Can you identify any familiar items in this script file, such as the name of 
a window manager or dextop environment? (R emember that this file is only used if 
you are using a graphical login screen.) 


CASE PROJECTS 


1. 


3. 


T he Starwood movie studio has decided to create a movie usng computer animation 
and wants to use Linux on the computers to help with some of the graphical work 
required.You have been asked to help set up the Linux graphics workstations that the 
gudio will use. As you might expect, the studio isin a big hurry to finish the produc- 
tion. Fortunately, money is not a limiting factor in your decidjons.T he udio wants to 
use anew graphics card that provides high-resolution images and high-speed prepara- 
tion of computer animation. You are concerned that the card is not yet supported on 
Linux versions of the X Window System. H ow will you determine whether the card 
is supported? If the tandard X Free86 software does not support the card, what steps 
could you take to locate or create support among those who work with X and Linux? 


. Once you have installed Linux and configured the new video cards successfully, the 


studio asks you to adjust the features of the system to display a nonstandard resolution 
of 1420 x 865 pixels You know that X is flexible enough to do this, but the configu- 
ration tools don't provide this screen resolution as an option. H ow will you learn 
more about the video card capabilities and X configuration in order to grant this 
odd request? 


As the movie winds down production, and all the graphics work is done, the studio 
asks you to prepare the Linux systems to be used as regular desktop workstations in 
the studio. H ow will you configure the graphical portion of Linux to be used by 
the inexperienced workers in that section of the studio? W hat components of X 
will you include? H ow will you seek to make the systems easy to use for common 
daily computing tasks? 


